Micropatterning technique allows to force the cells to form colonies of a defined shape and size. This enables the possibility to determine the preferential distribution of a specific subpopulation within a given geometry using the following procedure:
Fig. S1 quantitative immunofluorescence and generation of the binned density spatial maps.
Micropatterning technique allows to force the cells to form colonies of a defined shape and size. This enables the possibility to determine the preferential distribution of a specific subpopulation within a given geometry using the following procedure:
The cells are fixed and stained for both a marker of interest (here T is represented) and a nuclear marker (here Lamin B1) which is required to identify each individual cell (1). Imaging is performed using confocal microscopy* (2). A custom 3D nuclei segmentation method (manuscript in preparation and software available on request) allows for the automated identification of individual cells within each image (3). Once nuclei are segmented, the coordinates of the nucleus barycentre and the mean intensities of the signal in other image channels is computed. Also, the autofluorescence of the patterned substrate is segmented (3) in order to obtain the centre of the shape which is then used as a reference to normalise coordinates of the cells across multiple colonies. The cells are then classified using a threshold set manually based on the mean fluorescence intensity detected within the nucleus** (4). The binned density maps (BDM) are generated with ggplot2 using coordinates of cells accumulated over all the colonies imaged over all independent experiments (5). NB: The 'density' scale bar shown in the BDMs represent the frequency density of the 2D histogram, in other words, this represents the number of events found within a specific bin divided by the total number of event in the data. * Due to the time required to image colonies at a resolution sufficient for accurate cell segmentation (~ 3 min / colony for ellipse M, 15 min for flowers), some form of colony sampling is required. To account for variations in background and possible staining inhomogeneities, we sampled colonies at various locations on the coverslip based on the nuclear signal (without looking at the T signal to prevent selection bias) and based on whether the colony morphology nicely followed the pattern shape visible by autofluorescence (the staining procedure sometimes led to colonies detaching from the pattern or to colonies with a sheared structure). The number of colonies imaged per condition largely depended on the number of undamaged colonies as well as time considerations. ** Selecting a threshold to define cells as positive or negative for a specific marker always contains a part of subjectivity (even when using a statistical method such as fitting a gaussian mixture as the choice of the method also requires a number of assumptions).
To select thresholds as objectively as possible, we created a scatter plot of the distribution of intensities for all the cells in the experiment independently of the culture condition. Our software allows for clicking on individual data points to visualise a thumbnail image of the corresponding cell. This permitted to iteratively refine the threshold based on both the shape of the distribution of intensities as well as based on the image visualisation while remaining blind to the sample under scrutiny for each click. The upper table summarises the properties of each geometrical design used in this study, including the edge to edge distance between shapes in both the x and y axis regardless of the geometry (pitch), the surface area of one shape, the total adhesive surface for one slide, the number of shapes on 1cm 2 chip and the percentage that this area represents compared to the area of a fully adhesive chip. Below the table, shapes are drawn and dimensions are indicated in µm. Click here to Download the .zip file Development: doi:10.1242/dev.166025: Supplementary information 
